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November 17, 2016

Ms. Julia Weliman

Environmental Impact Review Coordinator
Virginia Department of Environmental Quality
629 E Main Street

Richmond, VA 23219

Re: Mountain Valley Pipeline’s Response to the Virginia Department of Environmental Quality’s
October 27, 2016 Request for Additional information

Dear Ms. Wellman:

Please see Mountain Valley Pipeline, LLC's {MVP) following response to the Virginia Department of Environmental
Quality’s (DEQ) request for additional information on October 27, 2016. This information request is based on the
Federal Energy Regulatory Commissicn’s (FERC) Draft Environmental Impact Statement issued on September 16,

2016, MVP’s response is as follows:

COMMENT 1: Any additional detailed karst information developed from karst surveying at sites which were not
accessible during development of the report.

RESPONSE 1: Please see the updated Karst Hazard Assessment (Attachment 1), that includes additional field
survey information (pages 1 -60), in the flash drive device provided by MVP. This updated document was filed
with FERC on October 13, 2016.

COMMENT 2: Fracture trace analysis (DR3 General 3) that used LIDAR referenced in the October 2016 Karst
Hazards Assessment Report

RESPONSE 2: Please see the updated fracture trace analysis with additional information in Attachment 2;
Fracture Trace Analysis, pages 1-3 respectively. This updated information was filed with FERC on October 13,
2016.

COMMENT 3: Responses to the following questions regarding the Water Resources Identification and Testing
Plan {page 41-78):

COMMENT 3(a): What is the purpose of the baseline water resource testing program? Presumably to determine
or refute later complaints of impact from the construction activities, but it would be good [to] spell out why they
are testing water guality and how it will be used.
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RESPONSE 3(a): The pre-construction baseline water resource testing program was developed to characterize
groundwater resources including springs, and public drinking water supplies, near the proposed MVP alignment
and related construction areas. The program includes: (1) accurately locating a water well, spring or public
surface water intake; {2) gathering information about the use and physical condition of the water resource; and
(3) collecting pre-construction water sampies for anolysis to establish the properties of the water. Because both
quality and quantity of groundwater {including springs) and drinking water resources are seasonally influenced,
pre-construction samples have and will continue to be collected in characteristically dry and wet seasons to
account for natural variabilities.

Water testing and sampling results of drinking water supplies will be provided to the relevant property owners. If
the pre-construction testing indicates that a private water supply is compromised, MVP will consult with the
owner about the results so that they may take appropriate action. In our experience, residents relying on private
wells in some cases may be unware of existing problems with their drinking water. Those preexisting problems
may not be discovered until after construction is complete, and there Is a potentiol for such problems to be
incorrectly attributed to the construction activities. Identifying those issues in advance provides a beneficial
service to nearby landowners. While construction activities are not expected to have an adverse impact on any
water resources, this baseline information will establish the pre-construction condition and quality of a
groundwater and drinking water supply, should any concerns arise post-construction, regarding potential
impacts to water supply quality or quantity.

COMMENT 3(b): Will springs within 500 ft of the pipeline work areas that are on property without a building
also be sampled (ie. all springs within 500 ft of pipeline or just ones that are on property with a structure as
discussed in section 5.2, page 46)?

RESPONSE 3(b): MVP will test water supplies identified within the 500-foot buffer, as requested by landowners,
unless both of the following criteria are met: (1) the water supply is not likely to be used as a private water
supply (e.g., there is no home on the property) and (2) the location of the water supply is such that it could not
potentially be affected by construction (e.g., spring Is outside of the construction easement and upslope). In karst
areas, subject to the expanded 500-foot buffer, MVP has made every effort ta locate springs by civil survey or
field observation for evaluation ond sampling, although access was at times limited by property owners or
physical Impediments. However, MVP has given particular attention to wells and springs downslope or
downgradient of the construction zones and if warranted, all would be sampled. Not all springs would be in
areas that are subject to potential impact by construction, such as those that are upsiope from the pipeline and
more than 150 feet away.

COMMENT 3{c): Explain the rationale on the large discrepancies between sampling distances for PWSs and
residential supplies (3 miles vs 150 - 500 ft).

RESPONSE 3(c): MVP will make all reasonable attempts to identify water supply sources within 150 feet of work
areas and 500 feet in karst terrain through civil surveys, GIS mapping, desktop review, and field observation,
Additionally, MVP will contact property owners vio mail to gather information regarding their water supply. Iif a
private water supply source was identified, MVP requests permission to collect samples for water quality
analyses.
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If no response is received after approximately 30 days, a second letter request will be sent by certified mail. ifa
property owner declines participation in the pre-construction water testing program, this will be documented
and MVP will suspend further requests from the property owner.

MVP proposes to conduct twa rounds of pre-construction base-line sampling. The first pre-construction sampling
event will provide MVP with the opportunity to evaluate and photo document the condition of each well or
spring, as well as the overall physical setting and condition of the supply. MVP proposes to collect one sample
approximately six {(6) months before construction and a second sample within three (3) months prior to
construction to account for seasonal quality changes. Well yieid tests will be conducted during the second event

where approved by the property owner.

MVP established the sampling distances to be consistent with requirements in FERC’s regulations for the
identification of water resources in the vicinity of the project. Those regulations reguire MVP to identify all
“known public and private groundwater supply wells or springs within 150 feet of proposed construction areas”
and “any potable water intake sources within 3 miles downstream” of @ waterbody crossing. 18 C.F.R.
380.12(d)(1), (3}; see aiso FERC Guidance Manual for Environmental Report Preparation, August 2002, p. 3-25.
The defauit 150-foot sampling distance for private water supplies was expanded to 500 feet In karst areas to
provide an added margin in those geologicolly sensitive areas. To screen for any potential public water supplies
within the study area, the baseline sampling plan includes identification of all public water supplies in any HUC-
10 watershed crossed by MVP through the pipeline alignment. This task was followed by contacting each of the
public water systems to gather accurate Information relative to the public water system, surface intakes, or
groundwater wells.

COMMENT 3(d): The testing plan does not discuss how water quality or well efficlency impact from the
construction activities will be determined. How large of a difference in pre- and post-construction WQ
parameters or pump test data will it have to be and who makes that determination?

RESPONSE 3{d): No post-construction sampling is proposed. MVP’s construction practices (including, for
example, erosion and sediment controls, materials handiing plans, and karst identification and avoidance
measures) are designed to avoid potential impacts on water quality or quantity. However, complaints or
concerns from water supply owners will be thoroughly investigated by MVP and qualified water supply
consultants. The investigation would include comparing the current samples to the boseline testing samples
conducted prior to the start of construction. Although every water supply location will have unique
hydrogeological features, a typical assessment of water quality or quantity concerns will include collection or
review of data concerning:

o Noture of concern (quality, quantity, or both);

s Timeline data (history, when was an issue perceived};

* Baseline conditions (pre-existing observations and conditions from the pre-construction baseline
evaluation];

¢  Weather related data {extremes in dry or wet conditions);

» Location (what activities were ongoing and how close did they occur to the water supply);
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* Hydrogeologic setting (distance from the surface activities, surface and groundwater flows, soil and
bedrock types and conditions); and
* Re-sampling for quality concerns and possibly yield tests for quantity concerns.

After data collection and review, a letter summary would be prepared and submitted to the property owner to
present the information and provide a determination of the findings and recommendations. As noted in Resource
Report #2, MVP is committed to ensuring that construction practices do not negatively impact a private or public
water supply.

COMMENT 4: Responses to the following questions regarding the Hydrostatic Testing discussion in Section 4
(page 4-101 unless otherwise specified):

COMMENT 4(a): Provide a latitude/longitude or identify the reach of river in which the withdrawals are
expected to occur, The Table identified a mile post (MP} for the proposed water source. Explain if this is the
post where the hydrostatic testing will occur on the pipeline or the location of the surface water withdrawal.

RESPONSE 4(a}): MVP no longer intends to obtain the hydrostatic test water via surface water withdrawal and
will instead utilize municipal water supply sources for hydrostatic testing activities. Should it become necessary
to obtain this volume via surface water withdrawal, MVP will work directly with DEQ-OWS regarding permit
reguirements and conditions.

COMMENT 4{h}: Provide an assessment of the river flows where withdrawals for hydrostatic testing are
proposed with a discussion of how the withdrawals will affect flows, particularly during low flow or drought
conditions.

RESPONSE 4(b): MVP no longer intends to obtain the hydrostatic test water via surface water withdrawal and
will instead utilize municipal water supply sources for hydrostatic testing activities. As such, no further
assessment has been provided. Should it become necessary to obtain this volume via surface water withdrawal,
MVP will work directly with DEQ-OWS regarding permit requirements and conditions as well as completing any
odditional assessments.

COMMENT 4&{c): Explain if any downstream water users may be affected by these water withdrawals,
particularly during low flow periods. DEQ OWS can provide information of nearby intakes once the location of
the withdrawals is known.

RESPONSE 4{(c): MVP no longer intends to obtain the hydrostatic test water via surface water withdrawal and
will instead utilize municipal water supply sources for hydrostatic testing activities. As such, no impact to
downstream water users is anticipated as result of the project. Should it become necessary to obtain this
volume via surface water withdrawal, MVP will work directly with DEQ-OWS regarding permit requirements and
conditions. Any information on nearby surface water intokes would be appreciated.

COMMENT 4{d): Table 4.3.2-10 should identify the HUC and river basin of each waterbody to determine if the
water is being moved to the different watersheds. Please provide an updated table.
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RESPONSE 2{d): MVP no jonger intends to obtain the hydrostatic test water via surface water withdrawa! and
will instead utilize municipal water supply sources for hydrostatic testing activities. Should it become necessary
to obtain this volume via surface water withdrawal, MVP will work directly with DEQ-OWS regarding permit
requirements and conditions.

COMMENT 4{e): Attachment RR1-19 Table 1.7-1 should list the DEQ ~ Office of Water Supply as an agency to
consult with regarding the withdrawal of water for hydrostatic testing and also for withdrawals related to dust

control.

RESPONSE 4{e): MVP has been in correspondence with Mr. Anthony Cario and Mr. Kip Foster of the Virginia
Department of Environmental Quality. This correspondence is provided in Attachment 3. However, MVP no
longer intends to obtain the hydrostatic test water via surface water withdrawal and will instead utilize
municipol water supply sources for hydrostatic testing activities. Should it become necessary to abtaln this
volume via surface water withdrawal, MVP will work directly with DEQ-OWS regarding permit requirements and
conditions. Please refer to Attachment 4: DE|S Table 1.5-1: Major Environmental Permits, Licenses, Approvals,
and Consultations Applicable to the Proposed Projects.

COMMENT 5: Identify the members of the Karst Specialist Team referenced in the Karst Mitigation Plan (pages
266-284) and thelr qualifications. WIll the Karst Specialist be the one onsite during all phases of karst pipeline
construction?

RESPONSE 5: Members of the Karst Specialist Team have not yet been identified but will have the following
qualifications:

o  Must be geologists registered in the state of Virginia and demonstrate sufficient professional knowledge

of West Virginio {as no state licensure exists});

Must have field experience in karst mitigation technigues;

Must be familiar with karst hydrogeology and associated karst features of the project area;

Must be familiar with state karst protection, and general karst assessment and mitigation guidelines;

Must be familiar with local and state erosion and sediment control, and stormwater management

guidelines, ordinances ond regulations; and

e Please Note: Karst Specialist Team members will be in addition to project engineers, managers,
inspectors and construction monitors who implement construction activities on a normal basis.

Karst Specialists will be onsite during all phases of pipeline construction in karst areas. Please refer to
Attachment 5: Karst Mitigation Plan for additional information.

COMMENT 6: Pravide a summary map (suitable for GIS software use, if possible) of areas that used existing
LIDAR and what resolution to ensure that the highest resolution LIDAR data was used for karst feature
identification throughout the entire route referenced in Section 3.3 of the Karst Mitigation Plan (the report
states that VGIN LIDAR was used to delineate sinkhole boundaries).

RESPONSE 6: GIS files were provided via ernail on November 10, 2016 and November 17, 2018 for the areas in
the vicinity of the proposed ofignment where publicly-available LIDAR data are available for assisting with
desktop analysis of potential kart hazards. As noted in the Attachment 1: Karst Hazards Assessment, MVP
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implemented field reconnaissance to supplement and verify the desktop analysis for karst features. Please note
that no reference was found in Section 3.3 of the Karst Mitigation Plan.

COMMENT 7: Provide additional information regarding the process to deal with any unexpected Karst features
found during construction. Please explain what contingencies will be in place for if excavation results in the un-
roofing of a previously unknown significant cave system and what parameters would be used to determine if the
cave is significant enough to be protected by the Virginia Cave Protection Act. How would a late stage discovery
of such a feature affect the pipeline progress and alignment if the feature could not be avoided within the
current ROW? Does the Karst Specialist have the ability to stop further construction activities until a karst
feature is fully characterized (via dye tracing, cave surveying, surface geophysics) and the ability to seek a
pipeline realighment that falls outside of the current ROW if a significant karst feature Is deemed unable to be
properly mitigated?

RESPONSE 7: Mountain Valley has prepared a Karst Mitigation Plan that discusses contingency plans for

uncovering karst features, identifies the individuals responsible for notifying the appropriate agency
representatives and has stop work authority. Please refer to Attachment 5 - Karst Mitigation Plan.

COMMIENT 8: As referenced on PDF page 465, page 4-228 of the draft EIS, there are 6 sites of potential
contamination concern in Virginia located within 200 feet of pipeline.

COMMENT 8(a): Are any of these six sites listed in Table 4.3.1-3 (PDF page 314, page 4-77)?

RESPONSE 8(a): Of the six sites identified in Table 4.3.1-3, three of the sites have been avoided by reroutes and
are no longer located within 200 feet of the pipeline corridor. Please refer to Attachment 6: MVP — Potential
Sites of Contamination - Virginia for updated information,

COMMENT &(b): Provide additional information, Including the address, of the William D, Smith Trucking
contaminated groundwater site that is identified in Table 4.3.1-3.

RESPONSE 8(b): Please refer to Attachment 6: MVP - Potential Sites of Contamination — Virginia for further
information on the William D. Smith Trucking site.

COMMENTS(c): Provide the name, PC# and address of the six sites of potential contamination concern in
Virginia within 200 feet of the pipeline that are referenced on page 4-288,

RESPONSE 8{c): Please refer to Attachment 6: MVP - Potential Sites of Contamination — Virginia for further
information on each of the six sites identified above.

COMMENT 9: Provide files (shapefiles or layers) that are suitable for use in GIS software that have data on the
following topics:

COMMENT 9(a): The hydrography/stream layers used to assess crossings.

RESPONSE 9{a): The requested information was provided via email to Julia Wellman on November 11, 2016.
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COMMENT 9(b}: Layers used to assess wetland crossings
RESPONSE 9{b): The requested information was provided via email to Julia Wellman on November 11, 2016.

COMMENT 9(c): Any LIDAR data

RESPONSE 9(c): The requested information was provided via email to Julia Wellman on November 16, 2016.

COMMENT 9(d): If you do not have GIS layers for wetlands and stream locations, please provide the information
that was used.

RESPONSE 9(d): The requested information was provided via email to Julia Wellman on November 11, 2016.

COMMENT 10: Provide a corrected Table 4.3.2-10 {from October 2016 submission) and/or provide ciarification
regarding the following areas of inconsistency in the table:

COMMENT 10(a}: Segment 10A in the revised Table 4.3.2-10 {October 20 document) has the water intake
location for hydrostatic testing on the Blackwater River at MP 262.8, which is from the September MP location.
The pipeline now crosses the Blackwater River at MP 269.8

RESPONSE 10{a): MVP no longer intends to utilize surface water withdrawal as a hydrostotic test water source
and will utilize municipal water supplies for hydrostatic test activities in Virginia. As such, all water withdrawal
information has been removed from Table 4.3.2-10. Please refer to Attachment 7: Table 4.3.2-10 for updated

information.

COMMENT 10{b): Segment 10A in the revised Table 4.3.2-10 {October 20 document) has a required water
volume of 4,689,542 gallons. That is then used in section 10B and discharged at MP 249.6 with a volume of
1,181,335 gallons. Then the remnant is used in section 10C and discharged at MP 259.4 with a volume of
1,431,921 which leaves 2,076,286 gallons unaccounted for.

RESPONSE 10(b): Pleose refer to Attachment 7: Table 4.3.2-10 for updated information.

COMMENT 10(c): Segment 11B in the revised Table 4.3.2-10 {October 20 document) has the water intake
location for hydrostatic testing on the Blackwater River at MP 262.1, which is from the September MP location,
which has now been replaced around with an alternative route. The pipeline now crosses the Blackwater at MP
269.8; the current location of MP 262.1 is along Teels Creek. If that is the case, then the intake volume of
5,262,310 gallons would represent 71% of the area weighted discharge of Teels Creek at MP 262.1 based on
flows at USGS station 02056900. That would be too much of a drawdown of the stream over the course of one

day.

RESPONSE 10{c): MVP no longer intends to utilize surface water withdrawal as a hydrostatic test water source
and will utilize municipal water supplies for hydrostatic test activities in Virginia. As such, all water withdrawal
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information has been removed from Table 4.3.2-10. Please refer to Attachment 7: Table 4.3.2-10 for updated
information.

COMMENT 10{d): Hydrostatic Testing discharge at MP 267.8 for segment 11B dcesn’t seem to be located on any
waterbody, and in fact is located between small tributaries to the Blackwater River. If it was to discharge on one
of those small tributaries, the volume of 715,961 gallons would surely be a large input that could impact aquatic
life. This location needs to be clarified, or if in fact it would discharge to a small tributary, the input needs to be
less than 10% of the stream flow.

RESPONSE 10{d}): The referenced discharge point has been relocated as shown in Attachment 7. MVP will
discharge all hydrostatic test water in an upland location and will not discharge directly into any waterbodies.
Discharge will be conducted through a dewatering structure to prevent accelerated erosion. Dewatering
activities will be monitored throughout and will be adjusted accordingly.

COMMENT 11: If already known, provide additional information on the type of fill material proposed to be used
in wetlands.

RESPONSE 11: Following installation of the pipeline, MVP will utilize material excavated from the wetland during
backfilling and restoration activities. No other materiol will be utilized for backfilling within wetlond areos.

Please feel free to contact me if you have questions regarding the additional information provided or the
responses contained.

Sincerely,

T A

Brian M. Clauto

Sr. Environmental Coordinator
(724)873-3465
BClauto@eqt.com
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Draper Aden Associates (DAA) prepared this document (which may include drawings, specifications, reports, studies and attachments) in
accordance with the agreement between DAA and Mountain Valley Pipeline, LLC.

The standard of care for all professional engineering, environmental and surveying and related services performed or furnished by DAA under this
Agreement arc the care and skill ordinarily used by members of these professions practicing under similar circumstances at the same time and in
the same locality. DAA makes no warranties, express or implied, under this Agreement in connection with DAA’s services.

Conclusions presented are based upon a review of available information, the results of our field studies, and’or professional judgment. To the best
of our knowledge, information provided by others is true and accurate, unless otherwise noted.

Any reuse or modification of any of the aforementioned documents {whether hard copies or clectronic transmittais) prepared by DAA without
written verification or adaptation by DAA will be at the sole risk of the individual or entity utilizing said documents and such use is without the
authorization of DAA, DAA shall have no legal liability resulting from any and all claims, damages, losses, and expenses, including attorney’s
fees arising out of the unauthorized reuse or modification of these documents. Client shall indemmify DAA from any claims arising out of
unauthorized use or modification of the documents whether hard copy or electronic,
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1.0 INTRODUCTION

Mountain Valley Pipeline, LLC (Mountain Valley), a joint venture between EQT Midstream
Partners, LP and affiliates of NextEra Energy, Inc., WGL Holdings, Inc. Vega Energy Partners,
Ltd., RGC Midstream, LLC, and Con Edison Gas Midstream, LLC, is seeking a Certificate of
Public Convenience and Necessity from the Federal Enérgy Regulatory Commission (FERC)
pursuant to Section 7(c) of the Natural Gas Act authorizing it to construct and operate the proposed
Mountain Valley Pipeline (MVP) Project located in 17 counties in West Virginia and Virginia.
Mountain Valley plans to construct an approximately 301-mile, 42-inch-diameter natural gas
pipeline to provide timely, cost-effective access to the growing demand for natural gas for use by
local distribution companies, industrial users and power generation facilities in the Mid-Atlantic

and southeastern markets, as well as potential markets in the Appalachian region.

The proposed pipeline will extend from the existing Equitrans, L.P. transmission system and other
natural gas facilities in Wetzel County, West Virginia to Transcontinental Gas Pipe Line Company,
LLC’s (Transco) Zone 5 compressor station 165 in Pittsylvania County, Virginia. In addition to
the pipeline, MVP project components will include approximately 171,600 horsepower of
compression at three compressor stations along the route, as well as measurement, regulation, and
other ancillary facilities required for the safe and reliable operation of the pipeline. The pipeline is
designed to transport up to 2.0 million dekatherms per day (MMDth/d) of natural gas. Resource
Report 1 provides a complete summary of the MVP proj éct and a general location map of the MVP

components.

This Karst Hazards Assessment (KHA) presents the results of desk top review and field
reconnaissance identifying karst hazards. The KHA is part of the MVP Resource Report 6, which
was prepared and organized according to the FERC Guidance Manual for Environmental Report
Preparation (August 2002). Resource Report 6 describes existing geologic setting and resources,
potential impacts, geologic hazards and mitigation in relation to MVP components.

Mountain Valley previously submitted interim drafts of the KHA to FERC in October 2015 and
April 2016 that identified karst features and associated hazards along the initial proposed
alignment and various alternatives of the MVP. The current KHA submitted herein presents an

Karst Hazards Assessment — October 2016 Proposed Route Mountain Valley Pipeline
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assessment of karst features and associated hazards within 1/4-mile of the currently October 2016
proposed route.

Karst Hazards Assessment — October 2016 Proposed Route Mountain Valley Pipeline
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2.0 KARST FEATURES AND ASSOCIATED HAZARDS

Figure 1 illustrates the proposed MVP alignment and alternatives (including the current October
2016 proposed route) that are underlain by karst terrain. Figure 2 and Figure 3 illustrate more
detail in terms of MVP alignment and alternatives underlain by karst terrain in West Virginia and

Virginia, respectively.

Karst features within '4-mile (generally termed the secondary karst buffer) and within 150 feet
(corresponding to the construction easement) of the October 2016 proposed route were identified
through desktop review of public and proprietary data (discussed below). Field confirmation was
completed on properties where landowners allowed access in order to verify the desk top review
results and identify previously unmapped karst features.

Karst features identified within the secondary karst buffer (}4 mile) and the construction easement
(150 feet) are summarized in Table 2, and are illustrated in Map Sheets 1 through 37 in Appendix
A. Karst features associated with minor potential for impact are highlighted in yellow, and with
moderate potential for impact in orange. Mountain Valley made numerous adjustments to the
proposed MVP alignment to avoid significant karst features (note that there are no red highlighted
karst features or concerns in Table 2). Karst features that are at negligible risk from pipeline
construction, or pose negligible risk to pipeline construction and long-term operation, are not
highlighted in color in Table 2.

Mountain Valley prepared a Karst Mitigation Plan (under separate cover) that provides mitigation
protocols for karst features that cannot be avoided through minor variations within the construction
easement. Mountain Valley will deploy Karst Specialist inspection teams during construction to

monitor karst features and provide recommendations for avoidance or mitigation.

21 Methods for Desktop Review and Field Reconnaissance

The KHA was completed under the direction of the Project Karst Specialist, who holds
qualifications of a professional geologist having direct work experience with karst. hydrology and
geomorphic processes. The Karst Specialist team has over 70 years of combined direct field
experience evaluating karst features in southern West Virginia and Southwest Virginia (the

vicinity of the proposed MVP alignment).

Karst Hazards Assessment — October 2016 Proposed Route Mountain Valley Pipeline
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Desk top analysis and field reconnaissance was focused on a 1/4-mile buffer from the proposed
alignment (termed herein the secondary karst buffer), which incorporated the 150-foot lateral
construction easement. The secondary karst buffer was expanded beyond !%-mile where the
likelihood of karst feature occurrence was deemed to be high. Certain carbonate bedrock
formations in southern West Virginia and southwest Virginia are more prone to karstification than

are others, and the desktop review and field reconnaissance were focused accordingly.

Desk top analysis included review of publicly available data sources, and data provided by the
Virginia Speleological Survey (VSS) or West Virginia Speleological Survey (WVASS). Location
information for many karst features was taken from information collected by volunteer amateur
cavers, contimously compiled since the early 1940s. Many of these historically-documented karst
features, originally mapped on 15-minute USGS topographic quadrangle maps, were transcribed
onto more modern 7.5-minute topographic maps and location coordinates estimated. It is noted
that information included in the desk top review that was provided by the VSS or WVASS are not
associated with guarantees by these sources for accuracy or correctness of any information. Field
verification was conducted (where property owner permission was granted) to verify a mapped

karst feature and to identify previously undocumented karst features.

The KHA greatly expanded the knowledge base regarding local karst features. More than 12 new
cave features were identified. Numerous previously undocumented springs and insurgences were
identified and mapped. As well, locations of previously identified features were confirmed and
updated. Equally important to identifying karst features, is documenting a lack of karst features in
areas that previously had little to no historic karst review. Direct interaction with property owners,
commenters, and state agencies during the KHA process facilitated karst feature identification and
this additional knowledge will serve as an asset to future karst research efforts. Mountain Valley
adjusted the proposed alignment in numerous locations to avoid karst features and mitigate
associated hazards using the information gathered through the current and previous KHA efforts.

2.2  Coordination on Geologic Formation Names

The discussion of karst-related hazards presented below includes references to specific geologic
formations, and to support that discussion the generalized stratigraphic colurnn from McDowell
and Schultz (1990) is presented below, to identify the major rock types in the karst area.

Karst Hazards Assessment — October 2016 Proposed Route Mountain Valley Pipeline
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For added clarity, we note that geologic formations comprising the local karst terrain are referred
to by different names, particularly between practitioners in West Virginia versus Virginia. The
geologic mapping work of McDowell and Schultz (1990) presented a useful correlation for
formation names, as reproduced below (Table 1).

Karst Hazards Assessment — Qctober 2016 Proposed Route Mountain Valley Pipeline
6



PqUIIT JBOISPUES
azieny) eIarosn], P~ 5 UONBILIC BIOJEIEN], JBCISPAUES BIOTEOSN], SIRS BUIPA AWM
Jaquisul AAOISPURE QoY
uonRuucy [ITH =0y po1 10d0 wonsuus] wodese) uopmwIo] [ITH 380y NVOINTIS
HICISPURS Jayaai] UOpemK,j [IH 2503 AUO)SPURE JJRN UonE , RIRFL, SILRE WO
WIS ABmojeun], suojsamy] Aemojouc], voREILIog ASACiouoL Sucyzawr] Armojoud],
ORI, IasATY
suayspaeg degy Aoy OIS F730) A3N anoispueg depy Anooy salag Riaqapiol
— el SHLRG AUEfLO
sumspuRs AW WIPIM | S
i uonEuLIo Joar) Surpi)
B Aasiuny Qu0ISpURS ApdpTa UOHEUII0 H[IASINURE SOIAE SNYSIERA
DOIBULIO,] SIOWPIIN -~DOJIUIH-GI8E ALY NVINOATSA
s aJoqMg UOLMULIO:] OSOQTIIIA GOTBIINC,] CICQTTIA
31 UOTRTLIO.] I uor a1
aeqs WiERIg apeys slooumng K ' IR .-ME.M_ e aBeuog
Bun Bu i g 8.
worewzoy Sunumpy uonewlo,] Sunuray) e sarag Sunuag)y
BOMRULID, 2alid SUOSINE 300 UOUEULO,] 20U HOHBULIO] 20HA $3URG oUD04
ey ApRrosp SeyS AprIxup UONEWI0] ApRIdoni saueg Apessonpy
a01SouUN’] A3[BA SMWF]
SUNISIWT 2epsINH
MBI TRIGUIAND) U] ILIqUAAIE) SUCITITT PAITRUSD) SIS, SARE LU
oUOSUNY , J2dsED),,
UOTRULIO,] PIang W Gopeuno,j plRijanig UoKNULIO] plRanig dnasp plageng W
IQUIAY U0ISPUIRS £ | 3quIspy 2ucispmeg (pssodya j0u) & | NVIJISSISSIN
decy Auoyg w.v dep Aumig s
) 5| Iqumsm paa ramo] ao_u!hnwm UOIPULI0,] ToJUTE] a:EU:QSED
wu Humg omry m m.
UOIBULIO] BOIROUL] JOIFPURS  UNSOULIY TORRWLIO.] LORIU] ANOWOLIEe) nopouL |5
. RGUIRAD MO | BOLBULIOY
UOMBILIO] MI0ISIN{E Tquats pai ;o suowonig ORI} SUWagsIN] g dnoary suoisangg
wodal siy| (2261 “J3USID PUE JB|[IW) (061 ‘@NPTIN} (1 "1d ‘1961 ‘3ad00D) (9 "3y “5z61 ‘19590 wa)sig
equBNA WHsIMYINog " *eA ‘Auno) Unoynog BAM AUnoD) Jassew "BA *M “SANUNOY) SIaWWNG
pue ““ep ‘Auna?) sopD PUE ‘2CJUOW "0IN

ednp
1534 pue el )0 Bale AJUnoD SaID Y uj SAIPNIS JaYIo pue Apnis S| u) pasn aunepuawod Jydeidnens ) Aqer

Mountain Valley Pipeline

7

Karst Hazards Assessment — October 2016 Proposed Route

From McDowell and Schultz, 1990



S[EYS amoy monwuLDy Swoy HoRBEuLGY Su0y oEyg awoy

il iy | JIBUOL SUOFENIYTY JFOOR SANUOOT INRUOH
s PEPRON WS ATOMNON NOREDIod F00iqH g oug ook NVRIEIAVD
SUCISAME] SIEASPIRUABRY nogeun,y 93pry Jaddoy
dnoxn auuotog Fpry 3addo) m UONBULEY] JDEIYDOM0T00)
.m. uogrmso,] sadorndayy o
od pomed UDHWUI0,] UMOIUEIUNII
UofeuLI0,] propperg
UCISITM'] 1NN MIN ansoyednn] Kearg
SROIRIT] BYRQ) SAL]
SUOTINILIQ) JWOISMUT] NOWBMECY SEYSUOOUTY VOIS ANYSUROARIT] INRG Anmauﬁnnﬂl.ﬁu
PN UBISIAOPIQ) SIPPIN J9m0] suotsaun] Bingsuwag Jaary suolg
UEINAOPI PPN STy 0GR NVIDIAOTHO
woweuno FInqupy SUCISIUI]] UOYIRIE)
SUOISAMULT USMIAL
LOTATINN,] UISE3D0R] UGHEWLID,] WISEXOR
e e ] TORUULIO,] LOJEI] UORWID UCRSAET | $URE IR0
IBOISMNT] UOJUAT], dnoiny wojuary,
Uag
LU TN TRm—— G omaspooyy | OTTUd Srgumm|  sopewo Sinqumseyy ._._aw..““wm finq
T |
UOENLIO,] epRung DOTIPUL0,] EEng ROLMILIO, BIFng SUojSpUES WBIUn[ SaLRg ewpaly Py
Hoda1 ) (2461 ‘ousiow pue 19 W) (061 “AmDOW) {1 "id 1961 Jedoas) 9By “az61 adaw) wais
RUENA uRisampnog *eA *Auno)y unojmog BA'M “Aunad Jecsey "EA "M ‘SUN0D sisunung
Pue “2A ‘AJuno) san pue ‘aciuopy ‘Jasapy

penunuo)—edng
153M pue BlujSiA Jo B2 AUNOD SI|ID O3 W SIAPMS JAI0 pur Apns s by pasn sumeppuswou ydesSpens *| A9e1

Mountain Valiey Pipeline

8

Karst Hazards Assessment — October 2016 Proposed Route

From McDowell and Schultz, 1990



2.3 Karst Features Identified

Karst features located within the secondary karst buffer {minimum J-mile) and construction
easement (minimum 150-feet) of the proposed MVP alignment are summarized in Table 2. The
karst features presented in the summary table were mapped or otherwise recorded through desktop
review. Features that were further characterized through field observation are specifically noted in
Table 2. A description of the feature, potential impact to avoid or mitigate, and recommendations
are included in Table 2, Note the color-code system for karst features (e.g., white is negligible
risk; red is notable risk, etc.). The karst features identified in Table 2 are also shown in the
corresponding Map Set provided in Appendix A. Note that the karst features listed in the specific
route table includes a cross-reference to the map sheet. Each karst feature listed on Table 2 is
associated with a unique identifier number for cross reference to route maps (see Map Sheets in
Appendix A).

2.4  Karst Feature Mitigation

Refer to the MVP Karst Mitigation Plan for a detailed discussion on karst hazard mitigation
where an identified feature cannot be reasonably avoided within a proposed construction easement,

or where an unidentified feature is encountered during construction.
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Table 2 — Karst Features and Hazards Analysis
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Appendix A

Map Sheets (1-37) for Karst Hazards Assessment
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Mountain Valley Pipeline, LL.C
Mountain Valley Pipeline Project
Docket No. CP16-10-000

Responses to FERC Post-Application Environmental Information Request #3
Dated June 28, 2016

Request:

General Project Description

3 Mountain Valley’s April 21, 2016 responses to our March 31, 2016 EIR RR2 No. 12 and
RR6 No. 4 were incomplete. File the results of a fracture trace/lineament analysis utilizing
remote sensing platforms (aerial photography and LiDAR). Provide the results of this
analysis on a composite map, illustrating surficial karst features with the potential for
intersecting shallow interconnected karst voids and cave systems over a wide area;
specifically between the pipeline and nearby water receptors (public water supply wells
and municipal water supplies, private wells, springs, discharge to surface water, and
recharge areas).

Response Submitted July 12, 2016:

Mountain Valley expects to file by August 19, 2016 a composite map that illustrates apparent
lineament features, surficial karst features, the proposed alignment, and nearby water receptors
(public water supply wells and municipal water supplies, private wells, springs, discharge to
surface water, and recharge areas).

Supplemental Response Submitted October 13, 2016

A fracture trace is the depiction of linear land-form features based on inspection of aerial
photographs or images and/or remotely sensed digital data. An apparent fracture trace typically
refers to a linear landform feature less than one mile in length, while a lineament is commonly
referenced as a linear feature greater than one mile in length. These linear landform features may
be observed as changes in vegetative growth, sharp changes in stream channel direction, or
alignment of stream valley or drainage patterns that may be indicative of enhanced weathering of
bedrock at the Earth’s surface where it intersects a fracture, joint, fault, major bedding plane, etc.
A fracture trace analysis is one of a variety of tools that may be employed to identify karst feature
distribution and potential influences on groundwater flow rate and direction.

The potential geologic origins of fracture traces and lineaments are discussed in Lattman (1958)
and Lattman and Parizek {1964). From Diadoto (1999):

Lineaments and fracture traces can be evidence of zones of permeability contrast
relative to the neighboring rock mass. In the case in which they are zones of
enhanced permeability, they may preferentially conduct groundwater.
Alternatively, where weathering in zones of fracture concentration in relatively
permeable parent rocks leads to formation of clays in situ, reduced permeability
may result. In that case, zones of fracture concentration create impediments to
groundwater flow. Zones of fracture concentration in soluble rocks such as
carbonates can lead to enhanced dissolution of these rocks due to accelerated
chemical and physical weathering. In carbonate rocks where karstification occurs,
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Mountain Valley Pipeline, LLC
Mountain Valley Pipeline Project
Docket No. CP16-10-000

Responses to FERC Post-Application Environmental Infermation Request #3
Dated June 28, 2016

the alignment of sinkholes can be diagnostic. However, the occurrence of sinkholes
along mapped fracture traces and at fracture trace intersections is taken as
supplemental independent evidence of the occurrence of a zone of enhanced
permeability.

There are no publicly-available remote sensing data, including LIDAR, for the karst areas of the
October 2016 Proposed Route. Mountain Valley collected LIDAR data along a narrow corridor
corresponding to the October 2016 Proposed Route centerline. These data are useful for designing
the alignment and easements, but the data are not distributed over an appropriate scale to allow for
fracture trace analysis relative to wells and springs in the vicinity. For the fracture trace analysis
presented here, digital elevation terrain model data were evaluated.

Draper Aden Associates (Mountain Valley’s Karst Specialist Team) conducted a fracture trace
analysis to identify apparent fracture traces that may represent enhanced secondary porosity in
bedrock between the proposed alignment and a water well or spring. Prior to conducting the
fracture trace analysis, Mountain Valley identified karst features within 0.25-mile of the October
2016 Proposed Route, and water supplies within 500 feet of the alignment in karst terrain.

The results of the fracture trace analysis are depicted on the map attached as Attachment DR3
General-3. Terrain model data for Virginia were taken from the Commonwealth of Virginia,
Virginia Geographic Information Network (VGIN), Virginia Basemap Program. Terrain model
data for West Virginia were taken from U.S. Geological Survey (USGS) 1/9 National Elevation
Dataset (NED), 3-meter Digital Elevation Model created from West Virginia Statewide
Addressing and Mapping Board (SAMB) Digital Terrain Model. The October 2016 Proposed
Route is shown as a red dashed line with pink-highlighted sections designating where the proposed
alignment is underlain by karst-forming carbonate bedrock. Wells and springs are shown and
referenced in the legend. Fault traces (black lines in the attachment) represent the inactive ancient
thrust faults inherent to the karst areas of the Eastern Plateau and Valley and Ridge geologic
provinces, which were taken from digital data published by the Virginia Department of Mines,
Minerals and Energy (VDMME, 2003). Green lines are county jurisdictional boundaries. Apparent
fracture traces are shown as orange lines where they intersect the October 2016 Proposed Route.
Most are consistent with the range of observed bedrock strike in the vicinity of the proposed
alignment (i.e., generally north 60-degrees east), with an approximately orthogonal set of apparent
fracture traces also observed.

Complex structural geology of the eastern Appalachian Plateau and the Valley and Ridge geologic
provinces resulted from ancient tectonic folding and faulting. The bedrock structure in the vicinity
of the October 2016 Proposed Route has resulted in unconformabie lithology contacts over
relatively short horizontal distances. For example, the Karst Specialist Team observes that
carbonate bedrock in fault-contact with siliciclastic {sandstone and shale) bedrock results in
relatively intense karst formation that controls groundwater flow rate and direction. Given those
structural and lithologic complexities, coupled with a temperate climate averaging more than 40
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Mountain Valley Pipeline, LL.C
Mountain Valley Pipeline Project
Docket No. CP16-10-000

Responses to FERC Post-Application Environmental Information Request #3
Dated June 28, 2016

inches of annual precipitation, it is the Karst Specialist Team’s opinion that karst hydrogeology
dominates groundwater flow rate and direction in the vicinity of the October 2016 Proposed Route
underlain by karst terrain. The Karst Specialist Team interprets apparent fracture traces to exert
less control on groundwater flow rate and direction than these dominant lithologic and tectonic

factors.

In conclusion, prior to conducting the fracture trace analysis, Mountain Valley completed a
detailed desktop analysis identifying karst features within 0.25-mile of the proposed alignment and
alternatives, and is in the process of confirming these features by direct field observation.
Mountain Valley is also identifying wells and springs within 150 feet of the entire alignment,
expanded to 500 feet in karst terrain for baseline testing. Mountain Valley understands that
apparent fracture traces can provide some level of enhanced predictive capability for mapping
karst features and groundwater flow; however, lithology variations and karst geomorphology in
the temperate climate of the Appalachian Mountains are the primary drivers for groundwater flow.
Mountain Valley has employed a robust process for identifying and evaluating karst features and
water supplies that accounts for apparent fracture traces, Mountain Valley will continue to initiate
proactive measures to protect water supply quality and quantity along the entire October 2016
Proposed Route, including karst terrain.

References
Diodato, D.M., 1999. Fracture Trace Mapping of the Eldridge-Wilde Well Field, Pinellas

County, Florida. U. S. Geological Survey, Open-File Report 99-235, U.S. Department of the
Interior, Reston, Virginia.

Lattman, L.H., 1958, Technique of mapping geologic fracture traces and lineaments on aerial
photographs, Photogrammetric Eng., v. 24, p. 568.

Lattman, L.H., and R.R. Parizek, 1964, Relationship between fracture traces and the occurrence
of ground water in carbonate rocks: Journal of Hydrology, v. 2, p. 73.
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https://www.dmme.virginia.gov/commerce/

Respondent: Ricky Myers
Position: Engineering Manager
Phone Number: 724-873-3640
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¥ Mountain
A Valley

PIPELINE

March 22, 2016

Mr. Anthony Cario

Virginia Department of Environmental Quality
Surface Water Withdrawal Permitting

269 East Main Street

Richmond, VA 23219

Subject: Hydrostatic Test Water Withdrawal
Mountain Valley Pipeline

Dear Mr. Cario,

Mountain Valley Pipeline {(MVP) is a joint venture between EQT Midstream Partners, LP and affiliates of NextEra
Energy, Inc.,, Con Edison Gas Midstream, LLC, WGL Holdings, Inc., Vega Energy Partners, Ltd., and RGC
Midstream, LLC. MVP is proposing to construct and operate a natural gas pipeline 301-miles in length and 42-
inches in diameter in order to provide timely and affordable access to the growing demand for natural gas.
Providing up to 2.0 million dekatherms of natural gas per day, this pipeline will allow for the sale of natural gas
to local distribution companies (LDCs), industrial users, and power generation facilities in the Mid-Atlantic and
southeastern markets, as well as other potential markets in the Appalachian region.

The proposed Project will span 11 counties in West Virginia and six counties in Virginia. The proposed pipeline
route will begin at the existing Equitrans, L.P. transmission system near the Mobley processing facility in Wetzel
County, West Virginia and extend to the Transco Zone 5 compressor station 165 in Transco Village, in
Pittsylvania County, Virginia. In addition to the pipeline, the Project will include three compressor stations
currently planned along the route in West Virginia, as well as other ancillary facilities that are required for the
safe and reliable operation of the pipeline.

MVP is seeking your guidance regarding hydrostatic pressure testing of 105 miles of natural gas pipeline and
associated surface water withdrawals in the Commonweaith of Virginia. To assist with your understanding, the
following information has been prepared for your review: mapping of proposed withdrawal and discharge
locations, and table indicating proposed water source, anticipated volume requirements, maximum withdrawal
rates, and proposed water budgeting. MVP Is also requesting guidance on the withdrawal of an additional 5,000
gallons of surface water per construction spread (less than 5,000 gallons per day) from those same withdrawal
lacations for the purpose of dust suppression during project construction.

MVP is requesting confirmation that, in accordance with Virginia Code 9VAC25-210-60, proposed surface water
withdrawals for our purposes of hydrostatic pressure testing and dust suppression will be excluded from Virginia
Water Protection permit requirements.



Mr. Anthony Cario
March 22, 2016
Page 2 0of 2

If you have any questions regarding the attached documents, please feel free to contact me at (412} 395-5583 or
at ddurofchalk@eqt.com.

Sincerely,

David J. Durofchalk
Senior Environmental Coordinator
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g Mountain
Vallex

PIPELINE

March 22, 2016

Mr. Kip Foster

Virginia Department of Environmental Quality
Blue Ridge Reglon, Roanoke Office

3019 Peters Creek Road

Roanoke, VA 24019

Subject: Hydrostatic Test Water Discharge
Mountain Valley Pipeline

Dear Mr. Foster,

Mountain Valley Pipefine (MVP} is a joint venture between EQT Midstream Partners, LP and affiliates of NextEra
Energy, Inc., Con Edison Gas Midstream, LLC, WGL Holdings, Inc., Vega Energy Partners, Ltd., and RGC
Midstream, LLC. MVP is proposing to construct and operate a natural gas pipefine 301-miles in length and 42-
inches in diameter in order to provide timely and affordable access to the growing demand for natural gas.
Providing up to 2.0 million dekatherms of natural gas per day, this pipelirie will allow for the sale of natural gas
to local distribution companies (LDCs), industrial users, and power generation facilities in the Mid-Atlantic and
southeastern markets, as well as other potential markets in the Appalachian region.

The proposed Project will span 11 counties in West Virginia and six counties in Virginia. The proposed pipeline
route will begin at the existing Equitrans, L.P. transmission system near the Mobley processing facility in Wetzel
County, West Virginia and extend to the Transco Zone 5 compressor station 165 in Transco Village, in
Pittsylvania County, Virginia. In addition to the pipeline, the Project will include three compressor stations
currently planned along the route in West Virginia, as well as other ancillary facilities that are required for the
safe and reliable operation of the pipeline.

MVP is seeking your guidance regarding hydrostatic pressure testing of 105 miles of natural gas pipeline and
associated surface water discharges in the Commonwealth of Virginia. To assist with your understanding, the
following information has been prepared for your review: mapping of proposed withdrawal and discharge
locations, and table indicating proposed test water discharge location by watershed, anticipated discharge
volumes, discharge rate, and proposed water budgeting.

MVP is requesting confirmation that, in accordance with Virginia Code 9VAC25-120-70, owners of proposed
hydrostatic pressure testing of pipelines are exempt from submitting a registration statement for coverage
under the general VPDES permit.



Mr. Kip Foster
March 22, 2016
Page 2 of 2

If you have any questions regarding the attached documents, please feel free to contact me at (412) 395-5583 or

at ddurofchalk@eqt.com.

Sincerely,

David J. Durofchalk
Senioer Environmental Coordinator
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DEIS TABLE 1.5-1
{Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to
the Proposed Projects

Mountain Valley Project Equitrans Expanslon Project
Permit/ Submittal Date Recelpt Date Submittal Date Recelpt Date
Agency Consultation {Anticipated) {Anticlpated) (Antlicipated) {Anticipated)

Federal
FERC Cerlificate under  October 23, 2015  Pending October 27, 2015 Pending

Section 7 of the application filed application filed

NGA with the FERC with the FERC
BLM Right-of-way AnelE; Pending N/A N/A

Grant for COE 2046Pending

and FS lands
ACHP Comment on Pending Pending Pending Pending

undertakings

under Section

106 of the NHPA
USDA FS Survey November 2014, Pending N/A N/A
Jefferson permission March 2015,
Naticnhal Forest under the August 2015

Forestwide September 22,

Standard, FW- 2016

244

Considerationof  Agyil 5. Pending N/A N/A

the Right-of-Way  2016Pending

Grant and

Temporary Use

Permit under

Section 28 of the

Mineral Leasing
Act
Cooperating
Agency for EIS
under Section
204 of NEPA

LRMP
Amendments

Regional
Forester's
Sensitive
Species viability
determinations
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DEIS TABLE 1.5-1
(Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to
the Proposed Projects

Mountain Valley Project Equitrans Expansion Project
Permit/ Submittal Date Receipt Date Submittal Date Receipt Date
Agency Consultation (Antlcipated) {Anticlpated) {Anticipated) {Anticipated)
ROD for Forest Januanr22.2016  Pending NA NA
Plan fled-Right-of-
Amendments Way-Grant
under the application-&
National Forest PODPending
Management Act
COE Section 404 of February 21-24, Pending October 2015 Pending
Huntington CWA & Section 2016
District, 10 of RHA
Norfolk District, permits
Pittsburgh Joint Permit N/A N/A June 2016 Pending
District Application
USDOIi - FWS Section 7 of Consuitation Pending Consultation Pending
ESA, BGEPA, Initiated Initiated June 24,
and MBTA ‘September 2014 2015
Consultations
USDOI - NPS Right-of-way Applications Pending N/A N/A
ANST Office Grant to ¢ross Pending
Blue Ridge the Biue Ridge
Parkway Office Parkway under
the Energy
Policy Act of
2005; 36 CFR
14; 16 USCS5; 16
USC 79; NEPA
Survey November 2015, Pending N/A N/A
permission October 17, 2016
DOT - PHMSA Consultation Consultation N/A Consuiltation N/A
and Office of Initiated October Initiated April 27,
Safety, Energy, 2014 2015
and the
Environmerit

20f8




DEIS TABLE 1.5-1
(Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to
the Proposed Projects

Mountain Valley Project Equitrans Expansion Project
Permit/ Submittal Date Receipt Date Submittal Date Receipt Date
Agency Consultation (Anticipated) {Anticipated) (Anticipated) {Anticipated)
State of West Virginia
West Virginia Section 106 August 12, October 6 & February 5, 2016 Pending
Division of NHPA October 12, & November 16, survey reporls
Culture and Consultations December 24, 2015 & submitted
History 2015 & February January 27,
24, Aprl 21, June  February 12,
136, & July 8, March 22,
2016 reports April 4, &-May
submitted 2, & July 14,
August 15,
2016 SHPO
comments
WVDEP, CAA permit for Application filed PendingApprov  N/A N/A
Division of Air air emissions for  October 21,2015  ed March 4,
Quality the Bradshaw, 2016, March
Harris, and 13, 2016, and
Stallworth April 11, 2016
Compressor
Statlons
WVDEP, Section 401 Application filed Pending N/A N/A
Division of CWA Water February 25,
Water and Quality 2016
Waste Certification
Management
Section 402 Application filed Pending Application Pending
CWA NPDES February 23, Pending
Permit — 2016
Construction
Stormwater
General Permit
for Qil and Gas
Related
Construction
Activities
Section 402 Application filed Pending Application Pending
CWA NPDES October Pending
Hydrostatic Test  2046Pending
Discharge
Permit
Natural Streams  Pending Pending N/A N/A

Preservation Act
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DEIS TABLE 1.541

{Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to

the Proposed Projects

Mountaln Valley Project Equitrans Expansion Project
Permit/ Submittal Date Receipt Date Submittal Date Receipt Date
Agency Consultation {Antlcipated) {Anticipated) {Anticipated) (Anticipated)

WVDNR, Office Permit for Application filed Pending Application Pending
of Land and construction in second quarter Pending
Streams or across a 2016

stream under

WV Code

Chapter 5A,

Article 11
West Virginia Road Crossings Application filed Pending Application Pending
Department of & Encroachment  second quarter Pending
Transportation Permits under 2016

Section 6, Article

16, Chapter 17;

Section 9, Article

16, Chapter 17;

Section 8, Article

4, Chapter 17,

West Virginia

Code 1931
State of Virginia
VDEQ — Water Section 401 N/A —issued with  Pending N/A N/A
Division CWA — Water the COE permit

Quality

Certificate

Section 402 February 11, Pending N/A N/A

‘CWA NPDES 2016, June 27,

Permit — 2016

Construction

Stormwater

General Permit

Section 402 Consultation N/A N/A N/A

CWA NPDES Initiated on

Hydrostatic Test  March 22, 2016

Withdrawal

Permit (Permit

IVAC25-200-10)

Section 402 Consultation N/A N/A N/A

CWA NPDES Initiated on

Hydrostatic Test  March 22, 2016

Discharge

Permit (General

Permit VAG83)

4 0of 8




DEIS TABLE 1.5-1
{Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to
the Proposed Projects

Mountain Valley Project

Equitrans Expansion Project

Permit/ Submittal Date Recseipt Date Submittal Date Recelpt Date
Agency Consultation {Anticipated) {Anticipated) {Anticipated) {Anticipated}
VDGIF Consultations on  Consultation N/A N/A N/A
impacts on Initiated on
state-managed March 22, 2016
lands under
FWS
Coordination Act
(48 Stat. 401, as
amended; 16
U.5.C. 661 et
seq.)
Virglnia Section 106 August 11 & 12, October22 & N/A N/A
Department of NHPA September 11, 27, &
Historic Consultations 2015, October 8, December 30
Resources & December 1, &31,2015 &
2015, & January January 6,
14, March 10 & February 18,
15, June 7 & 24, April 21-, &
J&July 12 18 & May 25,
19, & August 31, August 4, &
2016 reporls September 27,
submitted 2016 SHPO
comments
Virginia Road bonds and  Application filed Pending N/A N/A
Department of crossing permits  second quarter
Transportation under Code of 2016
Virginia 33.1-12
Virginia Marine Submerged February 24, Pending N/A N/A
Resources Lands License 2016
Commission under Virginia
Administrative
Code 4 VAC 20-
120-10 ET SEQ.
Virginia Consultations Consultation N/A N/A N/A
Department of Initiated on
Forestry October 13, 2014
Virginia Consultations Consultation N/A N/A N/A
Department of regarding wildlife  Initiated on
Conservation species/habitat, October 13, 2014
and Recreation state-managed
lands, and state
parks

Sof8




DEIS TABLE 1.5-1

(Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to

the Proposed Projects

Mountain Valley Project

Equitrans Expansion Project

Permits Division

under CAA

Permit/ Submittal Date Receipt Date Submittal Date Recelpt Date
Agency Consultation {Anticipated) {Anticlpated) (Anticlpated) (Anticipated)

‘Virginia Conversion/Dive  January 22, 2016  Pending N/A N/A
Outdoors rsion of Open
Foundation Space Access or

Utility Easement

Appiication

under Virginia

Code Section

10.1-1704
State of Pennsylvania
Pennsylvania Section 106 N/A N/A February 5, 2016 Pending
Historical and NHPA survey reports
Museum Consultations submitted
Commission,
Bureau for
Historic
Preservation
Pennsylvania ESA N/A N/A Consultation Pending
Department of Consultations Initiated on June
Conservation 24, 2015
and Natural
Resources
Pennsylvania Chapter 127 N/A N/A October 2015 Pending
Department of Minor Source
Environmental Permit Title V or

" Protection Minor Source

(PADEP), Air Operating Permit

60of 8




DEIS TABLE 1.5-1

{Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to

the Proposed Projects

Agency

Permit/
Consultation

Mountain Valley Project Equitrans Expansion Project

Submilttal Date Recslpt Date
{Anticipated) (Anticipated)

Submittal Date Receipt Date
(Anticipated) {Anticipated)

PADEP

PADEP,
Division of
Waterways,
Wetlands, and
Stormwater
Management

Pennsylvania
Fish and Boat
Commission

ESCGP-2;
General Permit
for Earth
Disturbance
Assoclated with
Qil and Gas
Exploration,
Production,
Processing, or
treatment
operations or
transmisslon
facllities under
25 Pa. Code
102.5 (¢) and
(m)

PAG-10 General
Permit;
Hydrostatic
Testing of Tanks
and Pipelines
under CWA

Chapter 105
Water
Obstruction and
Encroachment
Permit; CWA
Section 401
Water Quality
Certification
(jointly with COE
Section 404)
Submerged
Lands License
Agreement

ESA
Consultations

N/A N/A March 2016 Pending

Consultation N/A
initiated on April

27, 2015; State-

wide PAG-10
authorization

held. Permit

Application Filed

- March 2016

October 2015

N/A N/A

N/A N/A Pending

Consultation Pending
Initiated on June

24, 2015

N/A N/A

7of 8




DEIS TABLE 1.5-1

{Updated for MVP October 2016 Proposed Route)

Major Environmental Permits, Licenses, Approvals, and Consultations Applicable to

the Proposed Projects

Mountain Valley Project

Equitrans Expanslon Project

Permit/ Submittal Date Receipt Date Submittal Date Receipt Date
Agency Consultation (Antlcipated) {Anticlpated) (Anticipated) {Anticipated)
Pennsylvania ESA N/A N/A Consuitation Pending
Game Consultations Initiated on June
Commission ‘ 24, 2015
Pennsylvania Highway N/A N/A Application Pending
Department of QOccupancy Pending
Transportation Permit under
Sections 411
and 420 of the
State Highway
Law

N/A = Not applicable
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Gathering, LLC.

‘The standard of care for all professional engineering, enviror i and surveying and related services performed or fumished by DAA under this Agreement are the care and skill ordinarily used
by berd of these professions practicing under similar ci at the same th d in the same locality. DAA makes no warranties, express or implied, under this Agreement in cornection
with DAA’s services,

Conclusions presented are based apon a review of available information, the results of our field smdiss, end/or professional judgment. To the best of our knowledge, information provided by othess
is true and accurate, unless otherwise noted,

DAA's liability, hereunder, shall be limited to amounts due DAA for services actually rendered, or reimbursable exp actually i d

Any rouse or modification: of any of the aforementioned documents (whethee hard copies or electronic transmittals) prepared by DAA without written verification or adaptation: by DAA will be at
the sole risk of the individual or entity utilizing said documests and such vse is without the authorization of DAA DAA shall have no legal lisbility resulting from any and all claims, damages,
losses, and expenses, including attorney’s fees arising out of the wmauthorized reuse or modification of these documents. Client shall indemnify DAA from any clmms arizing out of unauthorized
use ot modification of the documents whether hard copy or electronic,
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3.0 KARST MITIGATION PLAN

This Karst Mitigation Plan addresses the assessment and mitigation of potential hazards
associated with land disturbance in karst terrain to support Mountain Valley Pipeline (MVP)
construction. Hazards include the potential to impact sensitive karst features during construction,
as well as potential hazards presented to pipeline construction and operation associated with karst

terrain.

Karst feature assessment and mitigation efforts that are covered in this plan will take place within
the limits of land disturbance (LOD) along the MVP alignment that is underlain by karst terrain.
The LOD is identified in this Plan as an area within the MVP construction easement where ground
cover is removed or where the grade is altered, through MVP construction activities (clearing and
grubbing, trenching, blasting, boring or drilling). It is noted that MVP does not plan to utilize
horizontal directional drilling (HDD} in karst terrain.

Karst terrain occurs from southern Summers County, West Virginia into Roanoke County,
Virginia along an approximately 33 mile corridor within which the proposed MVP alignment is
proposed for construction (Figure 3.1). Note that karst terrain is not continuous throughout the
karst zone illustrated in Figure 3.1. The Appalachian Plateau and Valley and Ridge geologic
provinces are characterized by Mississippian to Ordovician age sedimentary bedrock, with folding
and ancient thrust faulting resulting in a complicated distribution of rock types through this region.
Siliciclastic sedimentary bedrock that does not form karst terrain is interbedded, or otherwise in

contact with karst-forming carbonate bedrock.

The Karst Hazards Assessment (provided under separate cover) for the proposed MVP alignment
in karst terrain included a desk top review using public and proprietary data sources extending a
minimum of 0.25-mile from either side of the proposed MVP alignment and alternate routes. A
more detailed assessment was made through field confirmation of karst features within a minimum
of 150 feet from the proposed MVP alignment on parcels where landowner permission was granted

to access the property.

Avoidance of a karst feature constitutes the first and foremost recommendation for mitigating

impact. If an identified karst feature cannot be reasonably avoided, or if a previously unidentified

Karst Mitigation Plan Octaber 5, 2015 Mountain Valley Pipeline
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karst feature is encountered or forms during construction, this Karst Mitigation Plan provides

recommendations for impact mitigation and feature stabilization.

MVP will deploy a Karst Specialist (KS) prior to, and during construction to confirm, monitor,
and mitigate if necessary, existing karst features, and to assess and mitigate previously unidentified
karst features that are encountered or observed to form during MVP land disturbance and

construction.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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3.1 Regulatory Framework

Land disturbance for natural gas pipeline construction and installation constitutes a construction
practice that is regulated under federal and state laws for stormwater management and erosion and
sediment control (ESC). Construction within karst terrain carries additional regulations to protect
caves. The following summarizes the regulatory programs currently in-place in Virginia and West

Virginia that will apply to pipeline construction in karst terrain.

In Virginia, ESC is governed by the Frosion & Sediment Control Law (§62.1-44.15:51 et seq) and
the Erosion & Sediment Control Regulations (9VAC25-840) and falls under the purview of the.
Virginja Department of Environmental Quality (DEQ). Note that effective July 2, 2013, DEQ
assumed stormwater permitting responsibilities from the Virginia Department of Conservation and
Recreation. These laws and regulations serve to let the State regulate construction ESC in
compliance with the Clean Water Act NPDES Permit program, Specifically, construction
stormwater discharges are covered by the General VPDES permit for discharges of stormwater
from construction activities, which requires that the Erosion Control/Stormwater regulations are
followed for applicable sites. In normal cases, Erosion & Sediment Control regulations are
triggered if land disturbance exceeds 10,000 square feet, and stormwater regulations are triggered

if land disturbance exceeds one acre,

West Virginia also administers stormwater general permits through the West Virginia Department
of Environmental Protection (DEP). Activities that disturb more than one (1) acre but less than
three (3) acres are required to comply with the terms of the General Permit by completing a “Notice
of Intent” form, while projects disturbing greater than three (3) acres must submit a site registration
application form. For projects disturbing between three (3) and 99 acres, the form must be
submitted to DEP at least 60 days prior to starting the project. Sites disturbing 100 acres or more,
discharge to Tier 3 waters, have an initial grading construction phase of one (1) year or greater, or
a common plan of development greater than 10 acres must submit the form at least 100 days prior

to starting the project.

Virginia codified a law for protecting caves (the Virginia Cave Protection Act, Code of Virginia

Section 10.1-1000 to 1008); there is no corresponding law that specifically protects karst.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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The Virginia Department of Conservation and Recreation, a division of the Department of
Environmental Quality, includes a Karst Protection Coordinator branch. Coordination with the

Karst Protection Coordinator is described in more detail in this plan.

West Virginia also has a state law designed to protect caves (West Virginia Cave Protection Act,
West Virginia Code - Chapter 20, Article 7A-1 through 7A-6) but does not address karst protection

measures in general.

There are no specific laws or regulations governing blasting to remove shallow bedrock for
pipeline trench construction. Nonetheless, a blasting plan will be prepared by the qualified blasting
contractor and the Plan enforced to mitigate impacts to structures, sensitive features, and water

resources in karst resulting from blasting.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline



3.2 Overview of Potential Karst Hazards

The term “karst™ refers to a type of landform or terrain that is characterized by the presence of
sinkholes, caverns, irregular “pinnacled” bedrock surface, and springs. The development of karst
terrain is a result of the presence of soluble bedrock such as limestone, dolomite, marble or
gypsum. Any landscape that is underlain by soluble bedrock has the potential to develop a karst

terrain landform.,

The most prevalent type of karst feature observed at the ground surface along the proposed MVP
alignment in karst terrain (Figure 3.1) are sinkholes. Sinkholes fall into two broad categories,
termed “vault-collapse” sinkholes, or “cover-collapse” sinkholes. Vault-collapse type sinkholes
(i.e., where a cavern “vault” or roof has failed catastrophically) are relatively rare in karst terrgin
along the proposed MVP alignment. However, cover-collapse type sinkholes are more commonly

observed.

Cover-collapse sinkholes typically develop by the raveling of overburden into solution channels
within the bedrock mass, in which water is the transport medium for the movement of the fines.
The natural raveling process is generally slow such that sinkhole development generally occurs
over a long time span. However, various changes at a site can sometimes lead to the sudden and

unanticipated development of sinkholes.

The most common changes that may initiate sinkhole development are:

1. Increase or redirection of overland or subsurface water flow paths, which accelerates the
raveling of fines;

2. Removal of vegetation cover and topsoil (i.e., stripping and grubbing), which can reduce
the cohesive strength of overburden that overlies a conduit; and

3. Sudden changes in the elevation of the water table (such as drought, over-pumping of wells,
or quarry dewatering), which removes the neutral buoyancy of the water supporting a

conduit plug, and may result in rapid collapse.

As noted earlier, caves, pinnacled bedrock and karst springs are also observed within karst terrain

underlying the proposed MVP alignment and are addressed later in this plan,

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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33 Karst Hazards Assessment

MVP deployed a Karst Specialist (KS) team to evaluate the karst terrain of southern West
Virginia and southwestern Virginia through which the proposed MVP alignment will traverse. The
KS team holds qualifications of, or work under the direction of, a professional geologist having
direct work experience with karst hydrology and geomorphic processes. The KS team has over 70
years of combined direct field experience evaluating karst features in the vicinity of the proposed
MVP alignment.

The KS team provided a detailed inventory in the Karst Hazards Assessment (provided under
separate cover) of karst features within a minimum 0.25-mile of the centerline of the proposed
MVP alignment and alternate routes. The KS team evaluated publicly available and proprietary
karst feature data to inventory karst features. Direct field observations (where property access was
granted) was used to confirm the desktop review and evaluate the terrain for additional, previously

undocumented karst features.

Recommendations were provided to MVP on the locations of sensitive karst features, or areas that
are particularly susceptible to karst formation but had limited mapping and field reconnaissance.
For these specific karst areas, the KS team recommended that geophysical remote sensing
techniques (e.g., electrical resistivity, ground penetrating radar, etc.,) be used, and if necessary
invasive borings be completed, to further elucidate a karst feature or a discrete area suspected to
have subsurface karst formations. In response to the karst feature assessment, MVP has made, and
continues to make alignment adjustments to avoid sensitive karst areas. Alignment adjustments

therefore reduce the corresponding recommendations for remote sensing and invasive boring

evaluations.

The current FERC 4.0.0 alignment minimizes risks related to karst hazards. As of the date of this
report, there remains field reconnaissance to be completed on properties where access is currently
denied. The KS team remains confident with the overall karst assessment and recommendations
provided to MVP as related to the FERC 4.0.0 alignment. At this time, additional generalized
application of geophysics, borings, etc., along the proposed alignment is not considered necessary
by the KS team to provide additional data that are particularly reliable or actionable.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline



As noted, recommendations for avoiding major karst features were provided to MVP via the Karst
Hazards Assessment, and proposed alignment adjustments were made. Karst features located in
the final alignment will be minor in nature and extent (e.g., cover-collapse sinkholes). These
features will be confirmed and monitored by the KS team prior to and during construction
(discussed below) and if necessary stabilized. Formation of a significant karst feature during
construction would be monitored and evaluated by the KS. Additional site evaluation (including
geophysical remote sensing and invasive borings) may be recommended by the KS to evaluate
potential that the feature serves as a conduit to groundwater and if necessary to support mitigation

measures {discussed later in this report).

Karst Mitigation Plan ' October 5, 2015 Mountain Valley Pipeline
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3.4  Karst Terrain Inspection Prior to and During Construction

MVP will deploy a KS team prior to tree clearing and complete a Level 1 inspection of karst
features in the LOD (see Appendix A for Karst Feature Inspection Form). The final MVP
alignment for construction will have accommodated for karst feature avoidance recommendations.
Therefore, a karst feature located within the LOD . is likely to be minor in its extent and nature and

a candidate for mitigation and stabilization prior to disturbance.

The KS will consult with MVP Construction to determine the recommended course of action prior
to tree clearing in the vicinity of the feature. It is anticipated that the most common karst feature
requiring mitigation for MVP construction will be cover-collapse sinkholes (discussed below).
Karst feature stabilization would be completed in conjunction with recommendations from the
appropriate state agency (Virginia Department of Conservation and Recreation, Karst Protection;
West Virginia Department of Environmental Protection).

MVP will deploy an on-site KS team during construction activities (clearing and grubbing,
trenching, blasting, boring or drilling) within karst terrain. The role of the KS is to observe
construction activities to assist in limiting potential negative impacts, and to inspect, assess and if
necessary mitigate karst features that are encountered or form during construction in conjunction
with recommendations from the appropriate state agency (Virginia Department of Conservation
and Recreation, Karst Protection; West Virginia Department of Environmental Protection).

Two or more KS will be available to conduct multiple inspections in karst terrain where MVP

Construction crews may be working at different locations simultanecusly.

Karst Mitigation Plan October 5, 2015 Mountain Vailey Pipeline
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3.5 Sinkhole Stabilization

Sinkholes are common surficial geomorphic expressions of karst terrain. If a sinkhole is located
within the proposed LOD and cannot be reasonably avoided, the sinkhole will be stabilized prior
to construction in accordance with recommendations provided by the KS, and in conjunction with
recommendations from the appropriate state agency (Virginia Department of Conservation and

Recreation, Karst Protection; West Virginia Department of Environmental Protection).

A weekly Level 1 Inspection (described below) of the stabilized feature will be completed and
documented by the KS (see Appendix A for Karst Feature Inspection Form) while construction
activities (clearing and grubbing, trenching, blasting, boring or drilling) are on-going within 150
feet of the feature.

Mitigation activities will be documented upon completion in a report prepared by the KS, to be
delivered to MVP.

See the following sections of this report for activities to be followed under this Mitigation Plan for
karst features other than sinkholes that are located within the MVP LOD.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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3.6  Level 1 Inspection of a Karst Feature

A Level 1 Inspection of a karst feature will entail observation and documentation of the following
ground and feature characteristics:

soil subsidence;

rock collapse;

sediment filling;

swallet (sinking stream) or notable increased surface water infiltration;

spring / seep / flooding;

cave or void space;

clogging; and/or other changes in morphology or function that might indicate potential
impact to the epikarst stratum caused by the work.

RSty SO

The inspection will be recorded on a Karst Feature Inspection Form (Appendix A), including
digital photographs, GPS coordinates and reference to the nearest MVP milepost.

If any of the representative changes listed above are observed at a karst feature, the KS will
complete a Level 2 Inspection (discussed below).

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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3.7  Level 2 Inspection of a Karst Feature

The Level 2 Inspection will be conducted as follows, and recorded on a Karst Feature Inspection
Form provided in Appendix A.

The KS will examine the suspected karst feature to identify potential connectivity to the
subterranean environment and risk for impacting groundwater quality. The choice of
characterization methods will be proposed to MVP.by the KS, and will include any combination
of (but not be limited to):

visual assessment and physical inspection;

geophysical survey;

track drill probes;

infiltration or dye trace testing; or

other techniques utilized to facilitate subsurface characterization of karst features.

il o A

If the karst feature does not appear to have connectivity to the subterranean environment and risk
for impacting groundwater quality, the KS will provide MVP Construction with a recommendation
on stabilization measures for the feature (see Section 3.5 of this Plan), and construction activities

will continue after the feature is stabilized.

If it is determined that the feature has connectivity to the subterranean environment and potential
to impact groundwater, the KS will consult with MVP Construction regarding appropriate
mitigation. Mitigation activities would be conducted in conjunction with recommendations from
the appropriate state agency (Virginia Department of Conservation and Recreation, Karst
Protection; West Virginia Department of Environmental Protection). In addition:

e As requested by Virginia DCR, The KS will contact Mr. Wil Orndorff, DCR Karst
Protection (540-230-5960; Wil.Orndorff@dcr.virginia.gov) to alert DCR of a newly
discovered karst feature and proposed mitigation activities. DCR may request to review the

feature prior to further disturbance.

o Ifthe karst feature is observed in West Virginia, it is recommended that the KS also
contact Mr. Jon Bosley, Program Manager, WVDEP Stormwater Permitting (304-
926-0499, ext. 1059; Jon.M.Bosley@wv.gov).

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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A weekly Level 1 Inspection of the stabilized or mitigated feature will be completed and
documented by the KS on a Karst Feature Inspection Form (Appendix A) while construction
activities (clearing and grubbing, trenching, blasting, boring or drilling) are on-going within 150
feet of the feature.

Mitigation or stabilization activities will be documented upon completion in a report prepared by
the K8, to be delivered to MVP.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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38 Management of Newly Identified Karst Features

If a suspected karst feature is intercepted during work activities, or forms within the LOD during
construction activities (clearing and grubbing, trenching, blasting, boring or drilling), the KS will

conduct a combined Level 1 and Level 2 Inspection of the feature.

Suspected karst features include:

1. Sinkhole;

2. Spring;

3. Bedrock enclosed conduit(s) or void;

4. Solution pocket that extend beyond visual examination range (and therefore may be open);
5. Soil void;

6. Highly fractured karst bedrock;

The KS will follow the procedural outlines listed above for Level 1 and Level 2 Inspections.

Karst Mitigation Plan Cctober 5, 2015 Mountain Valley Pipeline
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3.9  Measures fo Avoid Impacts to the Karst Aquifer and Environment

The following procedures will be used during pipeline construction activities (clearing and
grubbing, trenching, blasting, boring or drilling) to limit potential impact to karst features and
related water resources.

1. Protect known and/or future mapped recharge areas of cave streams and other karst features
{sce Karst Hazards Assessment provided under separate cover to identify the relevant
construction arca where these features are located) by following relevant conservation
standards, specifically those pertaining to stream and wetland crossings, erosion and sediment
control, and spill prevention, containment, and controi.

2. MYVP construction activities (clearing and grubbing, trenching, blasting, boring or drilling) will
be conducted in a manner that minimizes alteration of existing grade and hydrology of karst
features:

a. In linear excavations adjacent to karst features, spoils will be stockpiled and managed up-
slope of the excavation, and runoff controlled according to the MVP project-specific
stormwater management and ESC Plan (under separate cover).

b. Surface water control measures, including, but not limited to diversion (direct water flow
into trench or off right-of-way areas past the area of concern), detention or collection and
transportation, will be utilized to prevent construction-influenced surface water from free
flowing into karst features.

¢. Karst features will not be utilized for the disposal of water.

3. Blasting will be conducted in a manner that will not compromise the structural integrity or alter
the karst hydrology of known or inferred subsurface karst structures. If rock is required to be
hammered or blasted, the following parameters will be adhered to:

a. The excavation will be carefully inspected for voids or other openings, or signs of
enhanced secondary porosity.

b. If the rock removal intercepts an open or clay-filled void, cave, or other signs of
enhanced secondary porosity, see previous section of this plan for Level 1 and Level 2
Inspections.

c. Blasting will be conducted by a qualified blasting contractor, in accordance with the

contractors written and approved blasting plan.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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d. If a track drill is used to prepare the hole(s) for the explosive charge(s) and the boring
encounters an open or clay-filled void, cave, or other signs of enhanced secondary
porosity, see previous section of this plan for Level 1 and Level 2 Inspections.

4. Comply with requirements of project Spill Prevention, Control, and Countermeasures Plan
(SPCC) prepared by Contractor (under separate cover). The following general guidelines will

be incorporated into the SPCC for construction practices in karst terrain:

a. To reduce the risk of groundwater contamination, equipment will not be parked or left
idling for extended pericds of time (more than 12 hours), refueled or serviced within 100
feet of any karst feature.

b. Equipment refueling will not be performed within flagged or marked buffer areas of
streambeds, sinkholes, fissures, or areas draining into these or other karst features, except
by hand-carried cans (5 gallon maximum capacity) when necessary.

c. Equipment servicing and maintenance areas will be sited outside of flagged or marked
buffer areas of streambeds, sinkholes, fissures, or areas drainihg into these or other karst
features.

d. Prevent runoff resulting from construction equipment washing operations to directly enter
any karst feature by locating these operations outside of the buffer area.

¢. Hazardous materials, chemicals, fuels, lubricating oils, and petroleum products will not be
stored within 100 feet of any karst feature.

f. All equipment will be checked by a construction inspector daily for leaks prior to beginning
work in karst areas. If any leaks are observed, or damaged or defective equipment is
discovered, drip pans and other containment will be deployed immediately and the
equipment removed or repaired as soon as practical.

g. If areportable spill (reportable volume will be defined in the project-specific SPCC Plan)
occurs within a karst feature or water body, refer to the project-specific SPCC Pian.

5. The intent of ESC and related Best Management Practices (BMPs) is to confine project-related
disturbance to the LOD, protect sensitive karst features, and minimize erosion and enhance
revegetation in those areas. In addition to ESC BMPs for standard pipeline construction, which
includes specifications by regulatory agencies, additional BMPs will be implemented as
specified by the KS.

Karst Mitigation Pian October 5, 2015 Mountain Valley Pipeline
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6. Discharge of hydrostatic testing water in karst arcas will be avoided if practicable. If
circumstances require hydrostatic testing water to be discharged in karst areas, the KS will
recommend a discharge location in consideration of the following guidelines:

a. Do not discharge hydrostatic testing water directly into flagged or marked buffer areas of
karst features or channels or surface features that flow towards karst feature(s).

b. Where possible, discharge hydrostatic test water down-gradient of karst features unless on-
the-ground circumstances (e.g., manmade structures, terrain, and other sensitive resources)
prevent such discharge.

i.  If those circumstances occur, discharge water into uplands greater than 500 feet
from flagged or marked buffer areas of karst features unless on-the ground
circumstances (e.g. manmade structures, terrain, other sensitive resources) prevent
such discharge.

ii. If i.) above is not practicable, discharge water as far from flagged or marked karst
features as practical and utilize additional sediment and water flow control devices
to minimize effects.

c. Control the rate and volume of discharge to prevent land erosion, sediment mobilization

and ponding of water.

Karst Mitigation Plan October 5, 2015 Mountain Valley Pipeline
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